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[Title of the Invention] Color Type Determining Apparatus 
[Abstract] 

[Subject] To provide a color type determining apparatus capable of 
determining whether an original is a color original or a monochrome 
original in real time and enabling broad determination of the original. 

[Solving Means] A difference detection part 4 obtains color 
concentration of each pixel from read data of an original read in a scanner 
part 2. A concentration distribution determining part 5 obtains color 
concentration distribution per line and determines whether or not each line 
is a color line on the basis of the color concentration distribution. A color 
line counter 7 counts the total number of color lines, and a 
color/monochrome determining part 8 determines whether or not it is a 
color original through the total number of the color lines. When the 
concentration distribution determining part 5 cannot determine the color 
lines, a concentration distribution correction part 6 corrects the color 
concentration distribution for re-determining whether or not the lines are 
color lines. 
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[Scope of Claim for Patent] 

[Claim 1] A color type determining apparatus receiving read data 
from read means reading an original and calculating the same as said read 
data consisting of a plurality of color components for determining whether 
5 said original is a color original including chromatic color information or a 
monochrome original consisting of only achromatic color information, 
comprising: 

color concentration detection means detecting color concentration per 
pixel as a numerical value from said read data; 
10 concentration distribution determining means obtaining color 

concentration distribution per line from said color concentration obtained 
by said color concentration detection means and determining whether or 
not said line is a color line including chromatic color information from said 
color concentration distribution; 
15 color line count means counting the total number of lines determined 

as color lines by said concentration distribution determining means; and 

original color type determining means determining said original as a 
color original including chromatic color information when the total number 
of said color lines counted by said color line count means exceeds a 
20 previously set prescribed threshold. 

[Claim 2] The color type determining apparatus according to claim 
1, wherein said color concentration detection means obtains differences 
between data quantities of respective color data of a plurality of input color 
components and outputs a difference having the maximum absolute value 
25 among calculated said differences to said concentration distribution 
determining means as said color concentration. 

[Claim 3] The color type determining apparatus according to claim 
1 and claim 2, wherein said concentration distribution determining means 
classifies all pixels included in a certain line into a chromatic color area 
30 consisting of color pixels, an achromatic color area consisting of 

monochrome pixels and an unsettled area consisting of pixels belonging to 
neither said chromatic color area nor said achromatic color area from said 
color concentration of each pixel output from said color concentration 
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detection means and counts the number of said pixels included in each said 
area for determining whether or not said line is a color line from the 
numbers of said pixels included in said chromatic color area and said 
achromatic color area, 

the color type determining apparatus further having concentration 
distribution correction means correcting the result of said concentration 
determining means with the number of said unsettled area when said 
concentration distribution determining means cannot determine whether or 
not said line is a color line and re- determining whether or not said line is a 
color line on the basis of the result of said correction. 
[Detailed Description of the Invention] 

[Technical Field to Which the Invention Belongs] The present 
invention relates to a color type determining apparatus for an original 
employed for a digital color copying machine or a printing apparatus 
capable of multi-color input and multi-color printing, and more particularly, 
it relates to a color type determining apparatus for determining whether an 
original is a color original including chromatic color information or a 
monochrome original consisting of only achromatic color information. 

[Prior Art] When a digital color copying machine copies a color 
image in general, the original is first scanned so that image signals 
corresponding to three colors of yellow, magenta and cyan are obtained. 
On the basis of the aforementioned image signals, a copy image is formed 
with toners of the aforementioned three colors. The digital color copying 
machine employing such toners of three colors employs the toners of the 
aforementioned three colors also for black pixels. 

When reproducing black pixels with the toners of three colors as 
described above, however, there are such problems that consumption of the 
toners is increased as compared with the case of employing a black toner 
and the contour of the image is burred due to subtle color deviation. These 
problems are particularly remarkable when copying a monochrome original 
such as a character original, for example, with the aforementioned digital 
color copying machine. 

Therefore, digital color copying machines now on the market include 
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that comprising a color type determining apparatus having a function of 
prescanning an original thereby reading the original and automatically 
broadly determining whether the original is a color image including 
chromatic color information or a monochrome original consisting of only 
5 achromatic color information from the read original data. 

In such a color type determining apparatus, the read image data is 
generally temporarily stored in a memory and the stored data is 
decomposed into yellow (hereinafter simply referred to as "Y"), magenta 
(hereinafter simply referred to as "M") and cyan (hereinafter simply 

10 referred to as "C") every pixel and composition ratios thereof are adjusted 
so that whether the original is a color original or a monochrome original is 
determined on the basis of the results. In general, the original is 
determined as a color original when at least a prescribed number of color 
pixels are present in the image data in response to the number (area ratio) 

15 of the color pixels included in the image data. 

A copy is made with only a black (hereinafter simply referred to as 
"K") toner when the original is determined as a monochrome image 
consisting of only achromatic color information, while a color copy is made 
with the toners of the three colors Y, M and C or toners of the four colors Y, 

20 M, C and K when the original is determined as a color image including 
chromatic color information. 

[Problems to be Solved by the Invention] In the aforementioned 
conventional structure, however, the read image data must be temporarily 
stored in an image memory for determining whether the original is a color 

25 original or a monochrome original, and a high-priced image memory having 
a large capacity is required. Thus, there arises such a problem that the 
manufacturing cost for the copying machine is increased. Further, the 
color type of the original is determined after temporarily storing the read 
image data in the image memory and hence there arises such a problem 

30 that whether the original is a color original or a monochrome original 

cannot be automatically determined in real time on the basis of the read 
image data and high-speed processing cannot be performed. 

In relation to this, Japanese Patent Laying-Open No. 4-282968 
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(1992) discloses a method of determining whether an original is a color 
original or a monochrome original by an output number of color blocks in a 
single line. This method determines color/monochrome every pixel, 
determines color/monochrome on a line from the number of color pixels 
5 included in the line and determines color/monochrome on an original from 
the number of color lines included in the entire original. 

However, the technique disclosed in the aforementioned gazette 
determines whether each pixel is a color pixel or a monochrome pixel and 
hence there arises such a problem that broad characteristics such as 

10 connection between the pixels and edge portions are hard to reflect. 

In other words, the method disclosed in Japanese Patent Laying- 
Open No. 4-282968 regards, when determining at least a prescribed 
number of continuous color pixels in a single line, the continuous area as a 
color block and determines whether or not the line is a color line in 

15 response to the number of color blocks included in the single line. 

However, this determination method employs the prescribed number 
of continuous color pixels as a basic unit and hence the condition for 
determination is that a color area having a constant area is present in the 
image. Therefore, no determination is made on such an image that a color 

20 area having a relatively small area is present such as a color image formed 
by halftone dots, for example. 

While the continuous color pixel number forming the reference for 
determining a color block may be reduced in order to determine such an 
image that a color area having a relatively small area is present, there 

25 arises a possibility of picking up color noise or the like as a color block and 
determination accuracy is reduced in this case. The aforementioned color 
noise stands for noise mainly caused on a monochrome edge portion due to 
reading accuracy of a CCD or vibration or displacement of the apparatus. 
The present invention has been proposed in order to solve the 

30 aforementioned problems, and an object thereof is to provide a color type 
determining apparatus capable of determining whether an original is a 
color original or a monochrome original in real time on the basis of read 
image data while enabling broad determination to be capable of 
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determining a color original also as to such an image that a color area 
having a relatively small area. 

[Means for Solving the Problems] A color type determining 
apparatus according to claim 1 receives read data from read means reading 
5 an original and calculating the same as the aforementioned read data 

consisting of a plurality of color components for determining whether the 
original is a color original including chromatic color information or a 
monochrome original consisting of only achromatic color information, and 
in order to solve the aforementioned problems, it comprises color 

10 concentration detection means detecting color concentration per pixel as a 
numerical value from the aforementioned read data, concentration 
distribution determining means obtaining color concentration distribution 
per line from the color concentration obtained by the aforementioned color 
concentration detection means and determining whether or not the line is a 

15 color line including chromatic color information from the color 

concentration distribution, color line count means counting the total 
number of lines determined as color lines by the aforementioned 
concentration distribution determining means and original color type 
determining means determining the original as a color original including 

20 chromatic color information when the total number of the color lines 

counted by the color line count means exceeds a previously set prescribed 
threshold. 

According to the aforementioned structure, the aforementioned color 
concentration detection means detects the color concentration of each pixel 

25 as a numerical value and the concentration distribution determining means 
obtains the color concentration distribution every line. The 
aforementioned concentration distribution determining means determines 
whether or not the line is a color line including chromatic color information 
from the color concentration distribution. The color line count means 

30 counts the total number of lines determined as color lines by the 

aforementioned concentration distribution determining means and the 
original color type determining means determines whether or not the 
original is a color image including chromatic color information on the basis 
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of the total number of the lines. The color concentration detected by the 
aforementioned color concentration detection means exhibits a small value 
in such a monochrome pixel that the respective color components of the 
read data input by the read means exhibit relatively close values, for 
5 example, and exhibits a large value in such a color pixel that at least two of 
the aforementioned respective color components exhibit absolutely different 
values. 

Thus, the aforementioned color type determining apparatus 
determines whether or not the line is a color line on the basis of the 

10 concentration distribution of each line, whereby determination capturing 
broad characteristics is enabled and color type determination accuracy for 
the original can be improved while flexible determination responsive to 
application or needs can be enabled. 

Further, it determines whether or not each line is a color line for 

15 determining the color type of the entire image due to this line information 
when determining the color type of the original, whereby a memory 
following this processing may be only for one line and no large-scale image 
memory is required. In addition, the flow of line processing follows a 
scanning direction, whereby high-speed processing is enabled. 

20 The color type determining apparatus according to claim 2 is 

characterized in that the said color concentration detection means obtains 
differences between data quantities of color data of a plurality of input color 
components and outputs a difference having the maximum absolute value 
among the calculated differences to the aforementioned concentration 

25 distribution determining means as the aforementioned color concentration, 
in addition to the structure of claim 1. 

According to the aforementioned structure, the color concentration 
detected by the said color concentration detection means is the difference 
having the maximum absolute value among the differences between the 

30 data quantities of the respective color data of the plurality of input color 
components. Therefore, the aforementioned color concentration can be 
expressed in a single parameter, and a simple circuit structure and high- 
speed processing are enabled. 
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The color type determining apparatus according to claim 3 is 
characterized in that the said concentration distribution determining 
means classifies all pixels included in a certain line into a chromatic color 
area consisting of color pixels, an achromatic color area consisting of 
5 monochrome pixels and an unsettled area consisting of pixels belonging to 
neither the aforementioned chromatic color area nor the achromatic color 
area from the color concentration of each pixel output from the said color 
concentration detection means and counts the number of the pixels 
included in each area for determining whether or not the line is a color line 

10 from the numbers of the pixels included in the chromatic color area and the 
achromatic color area and the color type determining apparatus further has 
concentration distribution correction means correcting the result of the said 
concentration determining means with the number of the unsettled area 
when the aforementioned concentration distribution determining means 

15 cannot determine whether or not the line is a color line and re-determining 
whether or not the line is a color line on the basis of the result of the 
aforementioned correction in addition to the structures of claims 1 and 2. 

According to the aforementioned structure, the said concentration 
distribution determining means classifies all pixels included in a certain 

20 line into three, i.e., the chromatic color area, the achromatic color area and 
the unsettled area and determines whether or not the line is a color line 
from the numbers of the pixels included in the chromatic color area and the 
achromatic color area. However, the aforementioned unsettled area 
includes pixels of pastel shades, for example, un distinguishable between 

25 color and monochrome, and there is such a case that the said concentration 
distribution determining means cannot make determination as to a line 
having a large number of pixels included in the unsettled area. In this 
case, the concentration distribution correction means corrects the result of 
the said concentration determination means in response to the number in 

30 the unsettled area for re-determining whether or not the line is a color line 
on the basis of the result of the aforementioned correction. 

Thus, also as to the aforementioned pixels of intermediate colors, 
determination in consideration of this is enabled and accuracy for color line 
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determination can be improved while flexible determination responsive to 
application or needs can be performed. 

[Embodiments of the Invention] An embodiment of the present 
invention is described with reference to Figs. 1 to 10 as follows: This 
5 embodiment is described with reference to three color components of yellow 
(Y), magenta (M) and cyan (C) capable of taking 0 to 255 concentration 
values as read color components. 

As shown in Fig. 1, a color type determining apparatus 1 according to 
this embodiment comprises a difference detection part 4 serving as color 

10 concentration detection means, a concentration distribution correction part 
6 serving as concentration distribution correction means, a color line 
counter 7 serving as color line count means and a color/monochrome 
determining part 8 serving as original color type determining means, and 
determines whether an original is a color original or a monochrome original 

15 from read data input from a scanner part 2 serving as read means. A 
printing mode in a printer part 3 is set on the basis of the result of 
determination by the aforementioned color type determining apparatus 1. 
In other words, the aforementioned printer part 3 is set in a color mode 
making copying with toners of three colors or four colors when the original 

20 is determined as a color original, and set in a monochrome mode making 
copying with only a black toner when the original is determined as a 
monochrome image. 

It is assumed that the image data obtained from the original read in 
the aforementioned scanner part 2 is image data formed by m vertical 

25 pixels and n horizontal pixels, as shown in Fig. 2, where m and n represent 
arbitrary integers. A single line employed in the following description is 
formed by n pixels of an area obtained by reading an image once along a 
subscanning direction. The aforementioned image data is obtained by 
repeating this m times along the main scanning direction. 

30 Then, the outline of processing in the color type determining 

apparatus 1 having the aforementioned structure is described with 
reference to a flow chart of Fig. 3. 

The aforementioned difference detection part 4 is supplied with read 
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data from the scanner part 2 in units of pixels, to calculate absolute values 
(hereinafter referred to as differences) of mutual differences between 
respective color components from the supplied read data (Si) and output 
the maximum one to the concentration distribution determining part 5 (S2). 
5 This operation is repeated until reading pixel data for a single line (YES at 
S3). 

The aforementioned concentration distribution determining part 5 
counts the frequency of the differences input from the aforementioned 
difference detection part 4 on the basis of the values and obtains color 

10 concentration distribution every line (S4). It determines whether the line 
is a color line or a monochrome line from the aforementioned color 
concentration distribution (S5). However, there is such a case that the 
type of the aforementioned line cannot be determined depending on the 
color concentration distribution data (undeterminable at S5). In this case, 

15 the concentration distribution correction part 6 corrects the data (S6) for 
determining whether the line is a color line or a monochrome line again 
(S7). 

When the aforementioned concentration distribution determining 
part 5 or the concentration distribution correcting part 6 determines the 

20 line as a color line (color at S5 or S7), the color line counter 7 is counted up 
by 1 (S8). When determination of the types of lines is terminated as to all 
lines (YES at S9), the type of the original is determined from the number of 
the color lines counted by the aforementioned color line counter 7. When 
the count value of the aforementioned color line counter 7 exceeds a certain 

25 prescribed number (YES at S10), a signal is transmitted to the 

color/monochrome determining part 8 for determining the original as a 
color original (Sll). When not exceeding the prescribed number (NO at 
S10), the original is determined as a monochrome original (S12). 
Processing in each part is now described in further detail. 

30 First, difference detection by the difference detection part 4 is 

described with a flow chart of Fig. 4 and a graph of Fig. 5. 

The difference detection pat 4 calculates not concentration 
distribution of each pixel data itself but absolute values of differences 
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between the respective color components of a Y signal, an M signal and a C 
signal forming the pixel data, i.e., differences I Y - M I , I M - C I and I C - 
Y | (steps S21 to S23). The difference (hereinafter referred to as the 
maximum difference) having the maximum concentration value is selected 
5 from the aforementioned three calculated differences (S24), and the 

selected maximum difference is output to the concentration distribution 
determining part 5 as the color concentration (S25). 

For example, it is assumed that data of Y, M and C shown in Fig.5 
are obtained as read data in a certain pixel. The differences I Y - M I , I M 

10 -C| and I C - Y| between the color components are calculated, and I C - 
Y I is input in the concentration distribution determining part 5 as the 
maximum difference, i.e., the color concentration since the value of | C - Y| 
is the maximum. This is performed on pixel data for a single line, and the 
aforementioned concentration distribution determining part 5 obtains the 

15 color concentration distribution in the line. 

A method of determining the type of the line in the concentration 
distribution determining part 5 is now described with reference to graphs of 
Figs. 6(a) and 6(b). 

For example, it is assumed that the aforementioned difference 

20 detection part 4 obtains color concentration distribution shown in Fig. 6(a) 
in a certain line. It is also assumed that color concentration shown in Fig. 
6(b) is obtained in another line. As to these graphs of the color 
concentration distribution, the horizontal axes show the maximum 
differences of the respective pixels, taking values in the range of 0 to 255. 

25 The vertical axes plot the numbers of occurrence of the differences over the 
single line. 

Referring to Fig. 6(a), the frequency of the maximum differences 
concentrates to a low concentration area, and the frequency in a high 
concentration area is small. In such color concentration distribution, it 
30 follows that the pixel data concentrate to an area having small maximum 
differences. As obvious from Fig. 5, the aforementioned maximum 
differences are differences by combination of colors having most separate 
concentration values, and small maximum differences show that the 
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concentration values in the respective colors C, M and Y are relatively close 
to each other. Therefore, pixels having small maximum differences can be 
regarded as monochrome pixels. In other words, a line having such color 
concentration distribution can be determined as a line including no 
5 chromatic color information, i.e., a monochrome line. 

Referring to Fig. 6(b), the frequency of the maximum differences is 
scattered over a wide range. Such color concentration includes a number 
of pixels having large maximum differences, i.e., such color pixels that 
concentration values of at least two colors of C, M and Y are absolutely 

10 different from each other and a line having such color concentration can be 
determined as a line including chromatic color information, i.e., a color line. 

When the line is determined as a color line in the aforementioned 
manner, the color line counter 7 is counted up by 1 as described above. 
The aforementioned determination can be computationally calculated by 

15 employing a probability density function or the like. 

A method of determining color concentration distribution by 
classifying the aforementioned maximum differences into the three areas 
including the chromatic color area, the achromatic color area and the 
undeterminable unsettled area in response to the magnitudes of the values 

20 is more specifically described with reference to a flow chart of Fig. 7 and a 
graph of Fig. 8. 

Pixels classified into the aforementioned unsettled area are pixels 
undistinguishable between color pixels and monochrome pixels simply from 
the magnitudes of the color concentration values, and an underlayer part of 

25 an image or an intermediate color portion referred to as a pastel color 

corresponds thereto. As to the underlayer part, it is difficult to determine 
whether or not the same is a color image simply from the color 
concentration value in association with a problem of underlayer removal. 
As to the pastel color, it is also difficult to determine whether or not the 

30 same is a color image simply from the color concentration value since this is 
a part numerically having monochromatic characteristics but visually 
appearing a color image. In general, a countermeasure for such parts has 
been so indefinite that these intermediate color potions have been ignored 
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in color type determination of originals or forcibly classified to either 
chromatic colors or achromatic colors. 

As shown in Fig. 7, maximum differences for a single line are first 
input (S31) and plotted similarly to the graphs shown in Figs. 6(a) and 6(b) 
for obtaining color concentration distribution of a certain line. From the 
obtained color concentration distribution, an area having the maximum 
difference below a certain value is decided as an achromatic color area, an 
area having a difference exceeding a certain value different from the above 
is decided as a chromatic color area and an area held between the 
achromatic color area and the chromatic color area defined as described 
above and belonging to neither area is decided as an unsettled area (S32). 
The aforementioned difference detection part 4 counts frequencies A, B and 
C in the aforementioned chromatic color area, the achromatic color area 
and the unsettled area respectively (S33). 

The concentration distribution determining part 5 determines the 
type of the fine from the aforementioned frequencies A, B and C. First, the 
frequency A in the chromatic color area is compared with a prescribed 
threshold a, and the line is automatically determined as a color line 
including chromatic color information (S35) if A > a (YES at S34). 

If A ^ a (NO at S34), the frequency B in the achromatic color area 
is compared with a prescribed threshold p, and the line is automatically 
determined as a monochrome line of only achromatic color information 
(S37) if B > p (YES at S36). 

As to a line satisfying neither conditions at the steps S34 and S36, 
the concentration distribution correction part 6 corrects the color 
concentration distribution in response to the frequency C in the unsettled 
area for re-determining whether this line is a color line or a monochrome 
line. In this case, the concentration distribution correction part 6 obtains 
a value by adding a value C (omitting the figures below the second decimal 
place) half the frequency C in the unsettled area (S38). The obtained 
value A + C* is compared with the prescribed threshold a and this line is 
determined as a color line including chromatic color information (S40) if A 
+ C > a (YES at S39). If A + C ^ a (NO at S39), this line is determined 
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as a monochrome line of only achromatic color information (S41). 

The aforementioned exemplary determination is specifically 
described with reference to graphs of Figs. 9(a) to 9(c). As described above, 
a represents a prescribed threshold for chromatic color determination, and 
5 p represents a prescribed threshold for achromatic color determination. 

Referring to Fig. 9(a), the frequency A in the chromatic color area is below 
a and the frequency B in the achromatic color area is in excess of p, and 
hence this line is automatically determined as a monochrome line and the 
process advances to determination of a next line. Referring to Fig. 9(b), 

10 the frequency A in the chromatic color area is in excess of ct and hence this 
line is automatically determined as a color line. 

Referring to Fig. 9(c), the frequency A in the chromatic color area is 
below a and the frequency B in the achromatic color area is below p, and 
hence determination cannot be made with only this information. 

15 Therefore, the result of determination is corrected with the frequency C in 
the unsettled area. The total value of the 1/2 frequency C f in the unsettled 
area and the frequency A in the chromatic color area is in excess of a and 
hence this line is finally determined as a color fine. 

While the total value of the 1/2 frequency C in the unsettled area 

20 and the frequency A in the chromatic color area is in excess of a in the 
aforementioned case of Fig. 9(c), this line is finally determined as a 
monochrome line if the aforementioned total value is below a. This result 
of determination is the final result of determination on the line type in the 
aforementioned concentration distribution determining part 5 or the 

25 concentration distribution correction part 6. 

Thus, the color type determining apparatus 1 according to this 
embodiment separately regards an intermediate color potion etc. 
corresponding to the boundary between a chromatic color area and an 
achromatic color area as an unsettled area undistinguishable between the 

30 areas and first determines whether or not this line is a color line from the 
frequencies of pixels in the chromatic color area and the achromatic color 
area. If this determination is possible, the result thereof is regarded as 
the final result of determination as such. 
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If the aforementioned determination is not possible, determination in 
consideration of an underlayer portion or a portion of a pastel color is 
enabled by correcting color concentration distribution in consideration of 
the frequency of pixels in the unsettled area and re-determining whether or 
5 not this line is a color line. 

Determination on the type of an original in the color/monochrome 
determining part 8 is now described with reference to a flow chart of Fig. 10. 

As described above, the color line counter 7 is counted up by 1 when 
the aforementioned concentration distribution determining part 5 or the 
10 concentration distribution correction part 6 determines a certain line as a 
color line. When determination on all lines of an original is ended, 
therefore, the aforementioned color line counter 7 counts the sum D of color 
lines in the aforementioned original. 

The color/monochrome determining part 8 receives the sum D of the 
15 color lines counted by the color line counter 7 as an input value (S51) and 
compares the sum D of the color lines with a previously set prescribed 
threshold y. If D > y (YES at S52), this original is determined as a color 
original (S53). If D ^ y (NO at S52), this original is determined as a 
monochrome original (S54). 
20 On the basis of the aforementioned result of determination, the 

printer part 3 sets the print mode to a desired mode for copying the original. 
In other words, a copy is made with a single toner of K when the 
aforementioned original is a monochrome original, while a copy is made 
with toners of three colors Y, M and C or toners of four colors Y, M, C and K 
25 if the original is a color original. 

Thus, a monochrome original consisting of only an achromatic color 
area is not copied with toners of three or four colors, so that the toners are 
not wastefully consumed. Further, the monochrome original is not copied 
by synthesis of color toners, whereby the contour of the image is not blurred 
30 following subtle color deviation while character data, thin line portions etc. 
can be clearly copied. 

As hereinabove described, the color type determining apparatus 
according to this embodiment obtains the color concentration distribution 
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per line in the concentration distribution determining part 5, obtains the 
frequencies in the chromatic color area, the achromatic color area and the 
unsettled area from this color concentration distribution and compares the 
frequencies in the chromatic color area and the achromatic color area with 
prescribed thresholds respectively thereby determining whether or not this 
line is a color line. 

Thus, the aforementioned color type determining apparatus 1 can 
capture total characteristics of the overall line for broadly performing color 
type determination of the original from an image including a small color 
area to an image including a wide-ranging color area. While the 
conventional color type determining apparatus has such a problem that a 
prescribed number of continuous color pixels form a basic unit in 
determination of a color line and an image formed by a color area of a 
relatively small area such as a color image formed by halftone dots or the 
like, for example, cannot be determined, the aforementioned problem does 
not arise in the color type determining apparatus 1 according to this 
embodiment. 

In the aforementioned concentration distribution determining part 5, 
the thresholds forming the criteria as to whether each pixel is included in a 
chromatic color area, an achromatic color area or an unsettled area are not 
specific constants but modifiable in various ways in response to the 
situation or environment. Therefore, boundaries as to what kind of 
original is to be determined as a color original and what kind of original is 
to be determined as a monochrome original can be freely set by changing 
these thresholds. 

Thus, the boundaries can be freely set in a situation for intentionally 
controlling the criteria in response to application on such an original that a 
monochrome original partially includes chromatic color data, for example, 
for enabling color/monochrome determination on the original in response to 
the original as well as printing of the original in response to the application. 
More specifically, it is possible to freely set whether to determine such an 
original that one or a plurality of red seal impressions are included in a 
monochrome original or such an original that red letters are included in a 
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monochrome original as a color original or a monochrome original. 

Further, the color type determining apparatus 1 according to this 
embodiment may not temporarily store image data supplied from the 
scanner part 2 in an image memory but can make determination on a color 
5 original or a monochrome original in real time by directly processing the 
supplied image data. In other words, color type determination on the 
original can be performed at a high speed with a simple circuit structure 
employing no large-scale image memory. 

In addition, the color type determining apparatus 1 according to this 

10 embodiment corrects color concentration distribution in consideration of the 
number of pixels in an unsettled area in the concentration distribution 
correction part 6 when the concentration distribution determining part 5 
cannot determine a color line from the numbers of pixels in a chromatic 
color area and an achromatic color area for re-determining the line on the 

15 basis of the result of this correction. Thus enabled is determination also 
taking an underlay er portion or an intermediate color portion of a pastel 
color or the like generally neglected in original color type determination 
into consideration. 

While this embodiment employs the concentration values in the 

20 respective color components of Y, M and C in determination on a color 

original or a monochrome original, it is also possible to perform printing on 
the basis of the result of color type determination of the original by 
determining whether or not the original is a color original on the basis of 
concentration value data of the so-called three primary colors of R (red), G 

25 (green) and B (blue) forming color components input from the scanner part 
2 and thereafter converting the data of R, G and B to data of Y, M and C in 
general. 

[Effects of the Invention] As hereinabove described, the color type 
determining apparatus according to claim 1 comprises the color 
30 concentration detection means detecting color concentration per pixel as a 
numerical value from the aforementioned read data, the concentration 
distribution determining means obtaining color concentration distribution 
per line from the color concentration obtained by the aforementioned color 
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concentration detection means and determining whether or not the line is a 
color line including chromatic color information from the color 
concentration distribution, the color line count means counting the total 
number of lines determined as color lines by the aforementioned 
concentration distribution determining means and the original color type 
determining means determining the original as a color original including 
chromatic color information when the total number of the color lines 
counted by the color line count means exceeds a previously set prescribed 
threshold. 

Therefore, the aforementioned color type determining apparatus 
determines whether or not the line is a color line on the basis of the 
concentration distribution of each line, whereby determination capturing 
broad characteristics is enabled and color type determination accuracy for 
the original can be improved while flexible determination responsive to 
application or needs can be effectively enabled. 

Further, it determines whether or not each line is a color line for 
determining the color type of the entire image due to this line information 
when determining the color type of the original, whereby a memory 
following this processing may be only for one line and no large-scale image 
memory is required. In addition, the flow of line processing follows a 
scanning direction, whereby high-speed processing is also effectively 
enabled. 

As hereinabove described, the color type determining apparatus 
according to claim 2 has such a structure that the said color concentration 
detection means obtains the differences between the data quantities of the 
color data of the plurality of input color components and outputs the 
difference having the maximum absolute value among the calculated 
differences to the aforementioned concentration distribution determining 
means as the aforementioned color concentration, in addition to the 
structure of claim 1. 

Therefore, the color concentration detected by the said color 
concentration detection means is supplied by the difference having the 
maximum absolute value among the differences between the data 
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quantities of the respective color data of the plurality of input color 
components in addition to the effect according to the structure of claim 1, 
whereby the aforementioned color concentration can be expressed in a 
single parameter, and a simple circuit structure as well as high-speed 
processing are effectively enabled. 

As hereinabove described, the color type determining apparatus 
according to claim 3 has such a structure that the said concentration 
distribution determining means classifies all pixels included in the certain 
line into the chromatic color area consisting of color pixels, the achromatic 
color area consisting of monochrome pixels and the unsettled area 
consisting of pixels belonging to neither the aforementioned chromatic color 
area nor the achromatic color area from the color concentration of each 
pixel output from the said color concentration detection means and counts 
the number of the pixels included in each area for determining whether or 
not the line is a color line from the numbers of the pixels included in the 
chromatic color area and the achromatic color area and the color type 
determining apparatus further has the concentration distribution 
correction means correcting the result of the said concentration 
determining means with the number of the unsettled area when the 
aforementioned concentration distribution determining means cannot 
determine whether or not the line is a color line and re-determining 
whether or not the line is a color line on the basis of the result of the 
aforementioned correction in addition to the structures of claims 1 and 2. 

Therefore, also as to pixels of intermediate colors such as pastel 
colors generally indistinguishable between color and monochrome, 
determination in consideration of the aforementioned pixels of intermediate 
colors is enabled so that determination accuracy for color line 
determination can be improved while flexible determination responsive to 
application or needs can be effectively performed in addition to the effects 
according to the structures of claims 1 and 2. 
[Brief Description of the Drawings] 

[Fig. 1] A block diagram, showing an embodiment of the present 
invention, illustrating the structure of a color type determining apparatus. 
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[Fig. 2] An explanatory diagram showing image data of an original 
determined by the color type determining apparatus shown in Fig. 1. 

[Fig. 3] A flow chart showing the outline of operations of the color 
type determining apparatus shown in Fig. 1. 

[Fig. 4] A flow chart showing color concentration detection in a 
difference detection part of the color type determining apparatus shown in 
Fig. 1. 

Fig. 5 is an explanatory diagram showing color concentration 
detected by the aforementioned difference detection part. 

[Fig. 6] Graphs showing examples of color concentration 
distribution obtained by a concentration distribution determining part of 
the color type determining apparatus shown in Fig. 1. 

[Fig. 7] A flow chart showing color line determination in the 
aforementioned concentration distribution determining part. 

[Fig. 8] A graph showing an example dividing the color 
concentration distribution obtained by the aforementioned concentration 
distribution determining part into a chromatic color area, an achromatic 
color area and an unsettled area. 

[Fig. 9] Graphs showing examples obtaining frequencies in a 
chromatic color area, an achromatic color area and an unsettled color area 
from the color concentration distribution obtained by the aforementioned 
concentration distribution determining part. 

[Fig. 10] A flow chart showing color type determination on an 
original in a color /monochrome determining part of the color type 
determining apparatus shown in Fig. 1. 

[Description of Reference Numerals] 

1 color type determining apparatus 

2 scanner part (read means) 

4 difference detection part (color concentration detection means) 

5 concentration distribution determining part (concentration 
distribution determining means) 

6 concentration distribution correction part (concentration 
distribution correction means) 
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7 color line counter (color line count means) 

8 color/monochrome determining part (original color type 
determining means) 
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7-f i: W££*ifc»S-K:tt, #7 — 7-f ? 

>^7^1*7>'hT5/7'$^x-5 <> UfciSoT, JSffi© 
<£--C<£>7-Y y|:oi>t«)flgij^7 bfcB#j£-e'±, ±12 
#7 — U^-tiV^Z 7fc:«±IS^fc*3»t5*7— 7 

[0 0 5 2] #7 — /^y ^n¥lJ5fe£B8'3:, *7 — 7-f 

h^iXTt* 7 — 7^ 
D-SrA^ffii b"C (S5 1) . g*7-7-f>®MD 
«r^*RlESnfcSTJE0>bSVMIKy fctt«-t-« (S 5 
2) „ -tLT, D > y -CfctUi (S5 2T-YES) , S 
teJ^i»l±*7— WiS-CfeSfc^SnS (S53) o — 
v "CfoHli (S5 2T-NO) , ^faWMYZ* / 
^nI8qS-e4>5i:¥iJJ££ix5 (S5 4) . 
[0 0 5 3] ±|B*Jj£tt*fc*<JV*-C» 7*JJ >*g|5 3K 

ro^g-l^J*. Y. M*5<tTJ«C<?5 3fe hT"— t>b<teY, 
M, C*3iT>*KW4fe Kt— t'= t 0 — ^fc,^X5 0 

[0054] r.nt=J:»j. m^fe^^^^tfts^ey 
*nJS0fa;a s 3£,t>b<f44fe<75 Nt-— t?3tf— ^ix-sr 

*«j!c < ft*©-?. Wftfe-rtxi^ 1 1, ft 5 

tWPWff^tt*** < ft * i i: fcl-, Sl^-r— ^-^WiRSB 

[0 0 5 5] J£AJi«o«}; pt-» ^Hlfiro^lSiz^sfea^J 
9J8«ltt, &&#^WJgB5K*5V^ 7-f^feo^; 

b# v Mfi i: ifc«i-S i t iz: i. o T a«E7>f ^frU 7 - 7 

[00 5 6] 9 , -kE&VHS'JSt* ltt, ?-f 

^flc-ero h-^yuft#msri: b^LT. «/hft#7— « 

vt&v&mmmw 1 ■cm. #?—9<4wumz 
5ftW^ en*.**. iP^ftifx-«^;$n-5*7-iii^w 
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[0 0 5 7] *Jt, ±fS»flf^tll»JaJ5K*JV^T, # 

ntc^ *»«?*i*f £9 «b ft s l. $ v vfCKio v > x rt, 

rftbw L# Wl!l*JW£#Jft£«^;J:ft < ^St-^Ig^ 

ISMS i: ¥iJ3£-r 5 oi^T co^#^Sr g * KKjg-r 5 - 
ir^T'^^o 10 
[0 0 5 8] rtucit). ffl&Kj&CTitlSIlftf::*]:^ 

^^Uoftv>U±«&#£;hT^5<fc 5ftl^g, * 
y^n^fg{c**;JSft£;K/r^5ot5ftJ^£. #9 — 

t5rtiit#5. 20 
[0 0 5 9] *2ffl0^ffiK:ffi3£WHSiJ3&1Kl 

«*fclBHfty * y *r^ftvMB«*l§l!S*j«T?S5»wll5l 
[0 0 6 0] £ £>l;r, #^ffi<O^U:«5fe«WJ3£S 

[0061] (isj, *3QS«>»iiiiEj3v^-cr±, #7-j®fi 

V^ttTl/^/J*, iSST, ^^2 A7Jfe/fc»- 40 

«hft3R (#) , G (ife) , *Jit>'B (W) cot^^S 

3 iw.&(Dm&m7*— * \zm^ ^xzy—iwMfi^wfl 

[0 0 6 2] 

[sspj? it i ©jswwfeaws'jssntt. 

— »«»W#»KJ:0#fcfcft3#7— 1 7-T 50 
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JrJ:(3, *7-7'f>f*)5 1 !: ; l ! iliSti5 7'fy©^Sc 

[0 0 6 3] ±B6«WSU3SH»±, #7-0- 

<73ig«^t-^^Ta^7-r V*S7J 7 — 7-f ^T-fcS 
ri^jfrxDWJSrff 9 fc*, ±^#jft*M£St§r <fc fex.fcWJ 

[0 0 6 4] W*«)6»*IJS(I«rtT5»=Sfco-C, 

«7jMat- 1 1> ft 5 * * y t lti*i 9^ 
■ [0065] m-xm. 2 w^Pjwfesj|Mjsij§gaii, ea±<7) 

[0 0 6 6] %:*h*S>7t^ f»*Jgiro«^»w < t-5^J*f^D 
*roH^fitro9*>. m^ffi* s ft7ctftSM^fit{=:J;o-c 

[0 0 6 7] if *JS 3 <7?^BJwe.@*lJSiJ^eii, £i±© 
J:5fc. lf*«i*3.tU ? 2<7?«^:trAD^-c. WflBifta^ 

V ^i" tLt^tJSc? ft V ^3^75^ b ft S*5t*M^(-^ffl b 



(8) 



1 -2 7 5 4 2 
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[0 0 6 8] Oxi&zl^ if*3Sl*5j;t>*2 0l||^;tc«t5 
[ElffirofSWftfftflj!] 

[0 2] EI l K^-rfeffiWJ3gBK J:oTWJ$ix-51Si 
[0 3] H H=*-Tfe«*l»Ja6«©»^ro««S:i5%i-7 
[B4] El 1 fc*-ffe««MK«<0a#»B«U::l8tt5 

[si 6 1 ei i Ks-rfia^sJssfKwjia^MsijaJi' J; 



14 



10 



20 



[El 7] ±ia»«»*fljBiJ»lc*3^**7— XOJpJ 
[E18] ±|Efift^WJaB^J:o-C*Jt>e>n5*7 — 

[EI9] ±|B»ac»*«SiJtti::J:-3-C*»!)blx5*7— 

«Ero«4iSJ:*i!)fc0i|^t^7 7T-fo5„ 
[El l o ] El 1 tr^-f-fe«*(JSiJ3g®ro*7— * o 

h-e*>*. 
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2 ^.^y^s? («a#a) 

6 flUE&ttffiiEffi (»«»*1fjE^«) 
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8 ^7-/^/ *n!flje« URfK&tt¥ll£#&) 
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